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(57) Abstract 

A cell line isolated and established from 
a mammalian fetal AGM region and capable of 
supporting the proliferation or survival of 
hematopoietic stem cells and hematopoietic 
progenitor cells; grafts containing 
hematopoietic stem cells or hematopoietic 
progenitor cells cultured together with the 
above cell line and thus proliferated; gene 
therapy compositions containing hematopoietic a 
stem cells or hematopoietic progenitor cells 
cultured together with the above cell line and 
thus proliferated and carrying a foreign gene 
transferred thereinto; a method for supporting 
the proliferation or survival of hematopoietic 
stem cells or hematopoietic progenitor cells 
characterized by culturing cells involving at 
least hematopoietic stem cells or hematopoietic 
progenitor cells or fractions thereof together 
with the above cell line; a method for 
transplanting hematopoietic stem cells 
characterized by transplanting hematopoietic 
stem cells or hematopoietic progenitor cells 

cultured together with the above cell line and thus proliferated; and a gene therapy method characterized by transferring a foreign gene into 
hematopoietic stem cells or hematopoietic progenitor cells cultured together with the above cell line and thus proliferated and then 
transplanting the cells thus carrying the gene transferred thereinto. 
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mm. 

*&w&, AGMmm-bftM, mtztitcmmm, z^mm^^xmsk 

^jfiL^iao^tt, t hoi^«x-2oooii/B, ^r*7 o omm 
temtmbfrKZhxttzo 

£*Vfctf>tt % TilltMcCulloch(DW^^«t5(Till, J. E. , Rad. Res. 14:213-22 
2, 1961). tktt&&mtoLXltto<Dmfa%&&mL1ZvtX\Zfa(Dvtx&%<D 

^mmm^m Ltctz.^> s mm\zskmmm^ bftsan = -© (cfu-s ; sp i 

een colony-forming-unit) i>mW-£tlit. Z <D a p = — ©ftft^ttf 5# M^fflJS 
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%9t%. £bfctt s in vitro (-f^tfbn) <D^ n = — Jgfigjfe (Bradley. T. R. , 
J. Exp. Med., 44: 287-299, 1966) #9138 lA^ttJJ «fc tf, itJfiLlulg^ 
JS^SMfcK: lit- 5 *Pjl#g» $ JVT * tc 0 

#«^b^tM (Spangrude, G.J. , Proc. Natl. Acad. Sci. U. S. A. , 87:7433-7437, 1 
990; Visser, J.M. W. , TFlowcytometry in hematology.!, Academic Press, p9-2 
9, 1992)£fiJ/SLT. ifcSVMi, it JfoJffl $( Jones, R. J. , Nature, 347 

: 188-189, 1990)fcflJ/BL-C, ttteOttK, ^CiotMtt©! 

fcS£jfc«bfH? (Rhl23, Hoechst 33342) (Wolf, N. S. , Exp. Hematol. , 21:614 
-622, 1993)£fflv>T, #MR1S&&BU ±K©»«**«:fT 3 £ £ X\ fttHD 

ii*S-e#5it 1 bWe>36»K:SiL'CV^5 (Osawa, M. , Science, 273: 242-245,1 

996) 0 -m<DMmmM^frtzv®mftomfcx°mM*ftffimx-% % ti<" o z\ 

±9fc$blc*^k*itJiL#i»jaS:tftai-5C:i»cj^5!jtTV^(0saTO M. , Sci 
ence, 273: 242-245,1996). mRX^HS^nSAXnofflRltt^lrtSi 

sv^ N itAMflSocFu-s^^Mt-s^^^o^kfi^pr^w-efc'?, hi**? 
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<DWzhz<D£ ottfttotemmibbiiltb LTt>, & j£ <z> i§ t- ft ^ cfu- 

JBtBa>*>, J6LttiHeiaottftSr»*fT?t'5J:5»C)S:ofc (Ogawa, M., Blood, 81:2 

844-2853, i993) 0 m&.mmmmit&< (dvj h* 4 y&&&Lx m-<Dft{k 

I* 3t*#. &£mtfM$^£ftTV>ftV^y^Jfe]£ (Civin, C.I., Blood, 
88:4102-4109, 1996), *>51>H\ (Human Hematopoiesis in SCI 

D mice, Springer-Verlag, 1995) t hitJliL3Wia*^tt £*Mb4fe©{*:|*jT? 

M.A.S., Blood, 78:1-19, 1991). *<Dtj:foXfc < ffl vktlT Ott, in vit 
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(DWffi^^ffl^XPJ^^fC^nxtfct hitJfoJNffliiSf^ CD34£tHCStt;c-KIT (c 
-kitafi-?**) ^MLtv^o tits ztitbomsk&Mfatt, #M> I63Efff 

KM ft -CigjfiLfcll J& £SW IWatl^-t- 5 w £ TO \Z /£ o fc O fi, DexterlC «fc o 

?n»^i*w^fB-Tiig (iwjtJttJBifctf-ra) #«©jfiLJK»iiis&tt 

ft jgi^ 3 #&JfcftLT 3 (Dexter, T.M., J. Cell. Physiol., 
91:335-344, 1977) 0 igjfiLMJSJtatU «Mft*fc#igLT< 

^^a±CIotISt5^ fciS-C#5. CO^tA^, fi^bn 

;L0>DexterJ&*5Rfctt: % Mi:#<«W4tt*5*), 2fOMtt9«S]tJh. 

*-rzim&m i &&-tzbh%*.t>ti5o tfc^o-c, ir«[«j:9 3iJfiL#iWjia©*s 

$tl/TV N So (Deryugina E. I. , Critical Reviews in Immunology, 13:115-150, 
1993), L*»U itik#»lJ3S<Z>ii^l^^'STIg^-r-5M»fi^#$nTV^^V\ 
B^#Wttlll(W096/02662, Torok-Storb^) tt±, igjfiLWfflJSSrll^iiJil 
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^fc, *H#fF5 5 9 9 7 0 3f (Davis*) fctt, ~? * BUM Jfo. %<D sk tfft 

^LTV^5JtJk^|fflilS(C/ < ^§t>cO^:#^b^^-5(Zon, L. I. , Blood, 86: 2876-28 
91,1995). Jff»T?©3tjfc«ra53iJf(L#iWlja«: v fFSI^'COj^jfc.jCl^st'^ AGM (Ao 
rta-Gonad-Mesonephros)^TB£t"6t>0£#;tk*l5 (Tavian, M. Blood, 
87:66-72 1996; Sanchez, M-J. , Immunity, 5:513-525, 1996). iCTAGMKi 
Rt?L£SE©$8£^W©*»l||R (Aorta) , £StjftJK£ (Gonad) % ^^JIS 
(Mesonephros)©#^Ei"SigdKSrV^5. t hT'te!6£2 0 0d»5> 5 0 Bftp&, -v 
!>^-eiiM9Bi^l 2 Bmmz&btl5m&fc£i<\ o£ «?^AMOjtJfii^ 

bHTtTVS (Sanchez, M-J. , Immunity, 5:513-525,1996) , aai^tfiA 
GMV&'gmmZff 5 fc, i©**"CiiJfiL*«lllla^i•»[LTV^5 
iT-fcO (Medvinsky, A., Cell, 86: 897-906,1996; Sanchez, M-J. , Immunity, 
5:513-525,1996) , Ztomm&m&&tom<D&&ntiLT>1bZ k bhVl* 
T?JtjfiL#»JSis-t©ft*iB-t-ta*SJi5. "f*fe*>, io«*K:S«Ei-«»lia 

^u^^e>> ^tibo***!*, aswiijRfcsv^ttiiwiSritift^KtT* tens, 



WO 99/03980 



PCT/JP98/03209 



- 6 - 

t>tix^5> 0 Lfrhft&b, #ft^*tctt, K-t- £&#©&$Hi£fci«-£g: 
■f 5*W*«>TteV^fc^ »***a»«S#iKSfc«:5C4:*©iaijl^ai>5. 

CtlKttU MttrJhti. #«»ISlwit'<T3»*«OlMt^»«i*! (GVHD) 
©**W6<, fcaWHC&BttfcteV^fcJb, #»IS©#*&«fcLTffiB$;h,-C 
v^„ La»L*#S>, JWHrJfiL*»e>#f)ii53tJliL#«IjaAS, *ttK/fcA©#*t#pT 
fg&fctlfc 5 d»if 5 *»»m«EWi*»» fc;h/tv**v\ »#jiL SIMMs* 

%n-%Mfc?mm<Dnwte£tix^z> (xm+&, mmm^. 12:333, 
1994) . &&*fbmttt. w*^n*<DiLot£±mmmz&m*&mAir?> 
ztttm±titix»*)s Sanaa: Lx&%{to*nz&wtmz&&tzm 

O30»©M*sa$ilTV^ (Mulligan, R. C. , Science, 260:926, 1993) „ MhM 

B&KBtt* itJiL*»iajca*a<Jte : f : **A-t'*itt»*>5. -©££&# 
r*fc»tctt, »«BfiSr^fl:$-e-fiwiiBjeii»!*iaites*sifc, set, &e 

^iACfflv ^Sm/w* K »*T?«SfeT? # 
3-<* M%1~Z z\ b \zMifi1r.& z\ b So 
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*fem\zB\,^zk&x-%z it sk&mmx it mskmmmm znz ^wl zm&i- -5 
jk # is as & j: it m m mm <d m m. £ tc it £ # £ ^ t # s « * *> s . 
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xmm t tc x it^mmn z titzm^mmt. tc limit mmmm &®m-t % z t 

&mfo& j: vmshmmmfaomniz tziz£.&z%ft t# 5 naist* ttt £ 
?riAu asms »fit 1-5 ^ t zw&t^zm.te^mmzm&'t 

AGM (Aorta-Gonad-Mesonephros)^i:ii % J36j€<ft*:iijfll(^ £fitj&fi^ * 
- (CFU-Emix) £?FML#5;iflfl&i LTf&SiJ £ *i5 0 
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-7*BIJI$#cj Sfctt r^BomilBttcj tv^5 w'^iSfcS. 

? * ©flilt£ S P F (specific pathogen-free) offtot £ T'^W U ittft£r 

y-^K^t-cflw-t-a. fefetDimztifzaz. mBo. sett, *j&8- 

1 3 P % »*L< ttl 0. 5 B BOTfr*a»&JteJIE*«ffl-*-;5. M^bAGM 
fiS**^*i"4^ifef4, Godinlf (Godin, I., Proc. Natl. Acad. Sci.U. S. A. , 92:7 
73-777, 1997) % Medvinsky^ (Medvinsky, A. L. , Blood, 87:557-565, 1996) {CfE 

±IEOJ: p (CLT#e>tLfcAGMf|^(C, «FJ8u ^^.fflOX FCS ( ^JIEAif) 
^r^tpMEM^Mfe^-^Dx., 3 7V, 5% CO2, ffl«100%O*#T"t»-|fe«F* 

»-iaraS«*«Sri»^tfc«, M^y->v«iafcJ:.oT«^t, iff 

U &3lJE{Cj#«-f 5 0 SB> »*JDl»C#3|fL«:*»ofc»JMi*#*it 

25i^m, «*^«r h y ^>v*yiLTftis«rJBWu 10-20, ooom 

0£L<Si5 0-1 0 omm/t^frbteZ X 5(C2 4 *»/Hff*ILt;: 
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itt5, torn, mm-tzmm&Z'X u 

bfcm> PglMtlR&KJ; 0. 0 5~l*fflfl$/?3i/K #£L<fciO. 3UBIS 
/*^£#5<fc 51:9 6 ^^^^JE^iBiiS^Mt, — (®©HJS©^*s»i 

^#^5^1-5^ t(Dx% zmm*m$iirzzkiz£ox, *%*w<d*yv 
m-rzzt\z£ix'if?z.btfx%% 0 msk^mmttcnmskttimmmommfD 

AGMHigrC'bJ;^. AGM^T?03tifiL#^Jia^fctimfi> t h (Tavian, M. , 
Blood, 87:67-72, 1996) , $ * (Sanchez, M-J. , Immunity, 5:513-525, 199 

6) i^i-^$nx*3«?, m%M<D%£mnx&m(omMtf : fc&i-z> b^Tthft 
•?mmftbmm<nx hu-^ms&zftML, m^^m^mxh^^bi)m< 



WO 99/03980 



PCT/JP98/03209 



- 11 - 

mm-tit. xiv-^®mft<D%m*tc\t4i&zmmT%zk&-zsmkft5 9 

5 (Roecklein, B. A. , Blood, 85:997-1005, 1995; Whitehead, R.H. , Proc.Nat 
l.Acad.Sci.U.S.A. 90:587-591, 1993) . 
JBlc, ^ hn-^||iai|{trfflv^fc**ll»Ti8«LfcSJfiij»ja*frrtlcfJt*'t- 

#^&tf£i * hn-^lfflJia^W^?¥$rpt5T'tH«, 

#«rA*»tP««t -T5 <fc 5 ft££f£5 w i t>"C# 5o 

*«Ifi?iLXIl, tb/^n-T!?^V7ief (Halbert. C.L., J. Vir 
ol., 65:473, 1991; Ryan, M. J. , Kidney Int 45 = 48, 1994)), SV40it^ J f" (Chou, 

J. Y. , Proc. Natl. Acad., Sci. USA, 75:1854-1858, 1978; Chou, J. Y. , J. 

Cell Biol., 89:216-222, 1981)^ Ttf? h- LTf±, 
ttfcfcftog***^, flljfctf, Fas( Itoh, N. , Cell, 66:233-243, 1991), 
TNFreceptor type iKLoetscher, H. , Cell 61 (2): 351-359 , 1990), Death r 
eceptor 3( Kitoson, J., Nature, 384:372-375, 1996), Death receptor 4 ( P 
an, G., Science, 276:111-113, 1997), ±|B£&fc©flr*fi«36l£«1-** 
W-^SC£-fl?g#5jf-C&>£ICE(IL-l 0 converting enzyme) (Cerretti, D. P., Sc 
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ience 256:97-100, 1992), Caspase Family ( Patel, T, FASEB. J., 

10:587-597, 1996), 0j;fctfCPP32 (Fernandes-Alnemri, T, J. Biol. Chem. , 269 
:30761-30764, 1994) ft ?&mtf *b*l<5. *tc, ^ftb<Dmfc*<D^Z X&foK 
Vm-tZfcit, f^7t^^yy^^^fcMI^ (Manfred, G. , Proc. Nat 
1. Acad., Sci. USA, 89:5547-5551, 1992) tm%X~Z 5„ ^ flh (DiAfc* b 

(AAV) s<V 9— (Kotin, R. M. Hum Gene Ther 5: 793, 1994) , ^^/U^x >7 
jV'st&jttfc^ DEAE-x*x h7^i£, ^w-^ hn7Ku---X3^fe, y7j?y-A 

*>tc, />ft< t ^itifiL#^sst>L< ir&skmmmi&*<atsMmm&tct*z:(Dftm 
£v/ittztefamM<D&^£^x&mmzm^Ltcmffijk, Rx^m^skm^m 



WO 99/03980 



PCT/JP98/03209 



- 13 - 

ph& i* zwMLmz.mm t > ^mxcomm^m^^ v r 1 9 -\z & o t> 

ZOt&^Z&W-tZ Z t ^X*# 5 (Schwartz, Proc. Natl. Acad. Sci. U. S. A. , 88: 
6760,1991; Roller, M. R. , Bio/Technology, 11:358, 1993; Roller, M. R. , Bloo 
d, 82: 378, 1993; Palsson, B. 0. , Bio/Technology, 11:368, 1993) 0 

ztite^mymzmmziite^AK m^msF-02^m (=itmm ^ o P ti-MEM« 

(GIBCO BRL) , MEM« (GIBCO BRL) , IMDMigifc (GIBCO BRL) , PRMI1640i£i£ 
(GIBCO BRL) , i>m*L\,^<Dk LXmtf hM a ^25-39 
°C, &*L<tt3 3~3 9tT'fc5„ £fc, mMizmMirzyVg; t L-Cfi, 

JteiEAfif, 4 V h7^x7xyy, y^yy^ 

x^/-;v7?y, m± vvWrt MJ 9^, -to— 2- 

#f^$^, £@T^y^ #*Iif5iIB^ #;£L<teEGF 
(i^liStH^) > PDGF (jiiL/hVA^XB?) , bFGF (M44*|*t»iM?( 
H*) > 0,IJ, Stf, 4 ~ 6 5%##£LV\ 

5 0>&#rfftv^<&-?ifc*itf % WlciWIRSfifcv^ atttofctt, SCF 

^H^(stem cell factor)) , IL-3U ^?-u<< 3), GM-CSF (JBfcftgv 

9 U7 7 — f J > =i cr — — fiJ^S^f- (granulocyte/macrophage colony-stimulating 
factor)) „ IL-6 (-< - n <4 *y- 6 ) , TP0( h u l/lfrtfx.*?- y) s G-CSF 
(W&M- ^ b ——MWL^^f- (granulocyte colony-stimulating factor), TGF- 0 
( b 5 yVjfc&mi-- 0) , MlP-la (Davatelis, G. , J. Exp. Me 

d. 167:1939-1944, 1988)#©1^ ^ft^ftS^^mfcB^ EPO 

y^n/ifn:^^) <oX 0 ^^Skt^/U^y, Wnt(Thimoth, A. W. , Blood, 89:3624 
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-3635, 1997) Mfc^-MOfrKD X 0 ttftHmMMffiBi*. *>5V*f±Notch/Delta (Moore " 
K. A., Proc.Natl.Acad.Sci.U.S.A., 94: 4011-4016, 1997) X0>3t&?M0> X 

S&Un-fSCli t>Br|gX*fe5 (Verfaillie, CM., Blood, 84: 1442-1449, 1994) c 

A^fe, «Hja<0«f**&W:, SfMffcJifcl^fcfcJ: flfrfcft*. (Robin Calla 
rd et al, The Cytokine Facts Book, Academic Press Inc. , 1994 ; fr&jEH^ 
ite^X^/N^K^y^, ¥±tt. 1991; IMSI^/M' K:/y4\ 

^±tt 1992; **3WUail*ife, ^±tt 1995fc#flB$;h,fcV*. ) 
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tx^c s ftmzmmi-zmz, mmmKitmz&frLx&z > it^m, it 

i^W^n/U ^jfiL^ Wiskott-Aldrich^^, 
(AIDS) $S0>Sig*££fc«U t7t?7, g£Si*iftk:J:3^llM4 
i^*«^W^tt«lfiU Gaucher^, A^^iifioy y/-Afi 

J:if/*fcttJft*W©»#lcJ:oT#»ja*»J|Lfc**BjfiL, XtF«F#A«f«:ffi 

»ja«:> ex vivoOfce^t&SHCfflV^ itfi^f&^^tt, DNA£ 

S#{dE^g4-f Sin vivofei:, TOfcllflSiCDN A^lAl, Jtfc^* A'M £ 
&#K:£tt1-Sex vivoffi*s&5. ex vivofelcS3V^Tg!WiRlJiatc#fi3ftlJiaiSrfflV^ 
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ti h (Dmmommmm^ mfe $ 5 t & wis t tt v > &£^a£^b k:?t ? 
mfa&mmztcir&ikmmMmw&Mfc^ (mmm&m?) ^«au #s>*t 

U^^^^tiy'V >lkm, Wiskott-Aldrich^^ &jz&ft&*±mmm 

(aids) *$<Dfygi*±mmm, f-^-tsr, mrnxm^x^mit^nsk. ffiwm 

&M&m<Dtt&&to^ Gaucher-^ Aa#ilf ©!)y/-i»iat BlffSJt 

mnsh, <m h*jis&£v/is.itttttmM<D&*iz£<>x&mm&mRLitm 
iSjfe^M^fcfSatjfeMMsatc^ffiite^^^A-r-sfcfi, mnmrnnfo 

^B^^^?- 77^ "M**^* 777i#^^ (AAV) ^ 

£JBV>S;fr8i % y ^$b&A->*Aifcft:ft, DEAE-x^r-X h7>S, x^fn^l/ 

09* tf, 7r;i#^;^ (AAV) ^ o \z LXfcMlrZ z\ <b 

#t§5, 1417/ 7 ISt^!?-f ^DNA©MJ»0 I TR (inverted t 
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erminal repeat) OffllCfeiMfif ^ALM^ ?-^7^ 5 ? 4 >V 

3^i-^>o j^T^/W<— !)^^©7f; ^A^^Jglfc^-tirS AAV-<^? 

hZhWK^Xh*). H^n^;w«f^i^t^ itjfilMJIS^IL-l, 
IL-3 % lL-6RTfSCF*fcm£ltxm&&mM^Ab'&Xl)>b, ^-C^M^-frS 
<&WhZ> (Nolta, J., Exp. Hematol, 20:1065-1071 1992) „ *%W<DM8&W 

&$))mfcM*Z>t(Dm%i>h<Q (Moore, K. A., A. B. Blood, 79:1393-1399, 1992) s 
Milt, ^?*AGM&3fc;* hn— 7^BJjS^<bCD34^14t M^^flkS^itifiL^ 

mmt<Dmnmmih^h4mm^(D=iti^-Ty±4<D^^7^-rmxh^ e 
mm t <d * m ffl tefr b 3 m n m © ^ n = - t * •& «r © nr x & ^ 1- i§i -e & 5 . 
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S3£&J»£Lfcfe<P3r» Aft, itifiL^jia^AGM-S3^^^»^MLTV^j;v^^ 

S3£&J#jjtfck©£. Aft. fe]fcttffliafrAG)HS3£#Jg*frimLTV^V^ 
©£^i-„ 

< 1 >AGMfi^ hn-vttt©^i 
(1) -rVxMsyKDAGMmtfZOftM 

C3H/HeNSLc-7^^ ( B ^X^fris-WRg-tt. X <0 M A) ©«ttt£ S P F (spe 
cific pathogen-free)©**© t>£ Lfc. 1 fc^ L 2 EE ©fit & 1 E©H 

-§fe> rac^-^Kwh,, aw, wsiifcit^*;* fcaftv* 

S^c&LTffiWLfc. J6&©flfciB$;h,fcB«\ «JfeO. 5 B t Lfc *J6lO. 
5 B S<D^**£g;mfl&BK«fc«?5Elc:M<b t*fc«, J»je*»WLfc. AGMO 
fttett* Godin^ (Godin, I., Proc. Natl. Aacd. Sci. U. S. A. , 92:773-777, 1995), 
Medvinsky^(Medvinsky, A. L. , Blood, 87:557-565, 1996)© ^fetdSpl&LT HJtS 

tfc. j&ji*s»5Sfttc p b s (-) ( y ^ftttff£3*&*) ( b *mmm) & 
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ijCMlML, fffc&2 4 ?^KDigStJE (Nunc #143982) Id&Lfc, 

(2) AGMS*«IJ!a«c©ifii 
2 4 ?*/KBJ&£jnL (Nunc #143982) C^LfcAGM^iC, 10% FCS (Hyclo 
nett) Sr^tpMEM^jft (Sigmatt) fc-j&SO*:, »M«f»-e»«Lfc. Hj& 

fllfcoig^tt, Ztt><9<Df£^m*}, 10% FCS (Hycloneft) *^tfMEMi(f«ji (Sig 
math) , 37°C, 5% CO:, mglOQ%<D&ftTX'fiotc a -«6©«f*T? % AGM 
£g$<Z>ftBJ&#, #*MK:#*Lfct 2ml ©10% FCS^tpMEMig- 

UT^^S (0.05% MJy^>^, 0.53mM EDTA(Gibco BRLft) ^tfPBS*, 37°C, 

3-5^) K£^xm&Lft&, t%M~?2®m&L, 6**/n&*m (Nunc #15 
2795) icitLfc. sb, mmmztfmLtefrotLmmzmMb ti>izm&L, 

53tJfiL^ia^^i-5fc4e)900 Rad©yj»Srflg|ttfc. £<&iS*3Ba»&l8JMfrJR8: 
"CiSSSBJiao^n-n^^Srflofcjo^ tttt0JtatttKl& bit?, ^n-=^ 

; t t LfCo 

*»fe2ilWK:j5:5*$|^Sr b y T'v'^&S (0.05% h y 0. 53mM EDTA£-£ 

tfPBs*. 37°c, 3~5^) LxmmzmmL, 5 o~i 0 omi^/^^t^^x 

0. 3&U&/?;cU£ftSJ: ?K9 6 fra/HMUL (Nunc #167008) {C«|rS 
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^fgtt*#1--5^n-^^3o#A,tLfc 0 £AGM-sU AGM-s2&tMGM-s3£ 

(1) fc H»^JfiLCD34^MJIS(D^# 

&Lfc Sui^(D;fr& (Sui, X., Proc.Natl.Acad.Sci.U.S.A. , 92:2859-2863, 1 

Mild 0^©lt© fV 13 (IBD^^pt, 1 0#mz£<U%iLtj;frL>3 
7X1X3 OftffifaWiLtCo ^<D%., i^]) #»B|^jfiL&Ficoll/Hypaque (Pharma 

cia Biotech) jtsis-kfc-gt u wmMJ&%ftMLtc 0 zommmm^, 

CD34ft#£$^Lfcit'l4#lf-X (Dynabeads M-450 CD34) £ 

cD34^i§mtTVN5^jis^t*-xc^^-frfc^, mmzmm^xcmmtizmm 

£#gtLfc^ BUl5ft#HS8iJ©CD34ft#: (DETACHaBEAD CD34 ; Dynaltt. Oslo) 

^BBttT^fflLfCo C<D£BJMH&, CD346tfti;: J; 5 FACS (fluorescence acti 
vated cell sorting) fttff (Ortho Diagnostics Systems%h^-feyV-y — ^ — ^"K^) 

(2) t hmsk&mmiz#irz3:mm<Dmm 

(i) t ^itJ^ll#«i: AGMS^iaiWit^ 

±I2< 1 >tii^fc3l©AGM6*X hn— vlffllfrtfc (AGM-sl % AGM-s2 > 
AGM-s3) , hZWt-vV^-Wm&X:* hn-^|fflJS*T'fc^MS-5(Itoh, K. , Exp. 
Hematol., 17:145-153, 1989)£ % 10% FCS^tfMEMigifcSrffl^T 2 4 £ 

mmm<D&-w*monxmM£ittz< > ms-5&, mm±^m^u^m^n^n 
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±150? <fc o\ZLXt$m£-&tzX hn- ^MAGM-sl, AGM-s2, AGM-s3£#5xl 
:CK 2 4 !>*/KO#i|JE»C»at % 10W ? CS*'^tfMEMi»itttCT2 HW»*L, *B 

mm%m.<D&-M&m?*x-i$mzittz 0 z<d* w—?M]&±iz, (n t* 

»*{UfcCD34BHtt hJ»^Jf(LS^itjfii#|ffllS15O0j@X{i5O0e?rl[^t, lmlOl 
0% FCS«r^tpMEM«FJttlCT#iSF«Lfc. #*§liTO^, 1 illlO!fcfcim®#lfi 1 m 

mmhtz 0 &#mmi&&<D£i%jfc\z&\i^x, vvy^^mm (0.05% hy^y, 

0.53mM EDTA^-g-fc-PBS*, 37^, 3~5#) U * ho— <?jSfBJ& £ fc h«M£ 

(ii) a n =-7 yiZ'f {C<t 5itJflL^ia&^jliL|&MteWiim^(DP« 

KttU 3 5g-t-fi?#f£*Tofc 0 *?vHrvH3-*j#£3Ui, a-J&ifl (Flow Labo 
ratoriestt) K0. 9%* *vHr/Wn (ftSfc^) , 3 0 % ? iXl^ifiL* (HyClo 
nett) , 1 %^,fMbJBU $ iyskmr/V^ $ V (Sigmatt) , 0. 05mM 2-? ;V 

%y h^* / -/WEastmantt), lOOng/ml t hSCF (^M^H^ (stem cell 
factor)) „ 20ng/ml t h IL-3 U V a J * ^- 3 ) , 2units/ml EPO (^ ]) X 
n^xfy) % lOOng/ml t h IL-6 U V ?-u J 6 ) „ lOng/ml t hG-C 

SF (IIs&^p n=—$ij$@^ (granulocyte colony-stimulating factor) &^JD L, 
J§»JE (Falcon^, #1008) CTlllfc. 1MXM ^tc&Wfetm*^ ivf 

tfc$!J&<2ttSCCo^Tft?#f Lfc, ^frftKii, ttim LfcCFU-G (granulocyte co 
lony-forming unit), CFU-M (macrophage colony-forming unit), CFU-GM (granul 
ocyte-macrophage colony-forming unit), BFU-E(erythroid burst forming uni 
t) , CFU-GEMM(granulocyte-erythrocyte-raegakaryocyte-macrophage colony-for 
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ming unit) ©ftfcfHBU * hn-7|»JSt(0«I»t hCD34»« 

(i) K&^T, *i§3£tt:1500<B<Z>CD34|i<|4fc bM#JtL«3fESftJllL#M«rffiV> 
fettle:, #«*Si&^P)4iira«tC3n=-Ty"fe>rSrfi : ofclS*SrHl Km 
■t. 1500^OCD34^ftt fW^rjk*3l5iSjfiL»liejaSrAGM*3l5^ Fn-^JSt 
##*Lfc«©3 o=-^j&&£fH&Lfc. 15001® 

*«F«Jc500fi©CD34||ttt hWF»jliS*3SJfiL#*IMaSrfflv^fci#t^ * 
ftB2, 3^1% 3P=.— ^«c©«^f40 1 £IWCfc«K ^*M^^f^50 

HI 1 £> IH 3 (C^V^T, CFU-Gttgranulocyte colony-forming unit, CF 
U-Mlimacrophage colony-forming unit, CFU-GM(igranulocyte-macrophage colo 
ny-forming unit, BFU-E fiery thro id burst forming unit, CFU-GEMMfigranuloc 
yte-erythrocyte-megakaryocyte-macrophage colony-forming unitcOB§#"Cfc -5 0 

^fkdSpTIM^CFU-GEMMdS, AGM-sl, AGM-s3M <0#J£*3U;::i8^-C3?8l3K:itMI 

CFU-GEMMttigM(D^#iC*^^^lST*fc«5, ±IE©^ 

(Nishi, N. , Exp. Hematol. 24: 1312-1321, 1996) . *%MM\Zi3\,^X 
02, HI3{c^$ti5 J: 5lc, -r fcttf&Siifc* ho- v 
MS-5TH:*J^««CFU-GEMM^4«t^^«i^$i^<^A»ofc 0 LfcdSoT, :©t h 
5iJll»3NliaS:3tJ#i-5Stt»±s AGM**(0^ h o t 
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CFU-GM, CFU-G, CFU-MO t h it jfiLfuMlS t> *t fit £ 5 C <b tf* T* # fc» 

X h H b&T' 5 d t £ tlfCo 

mMM2 AGMftt^ fP-^Mg)-7»^f iM^tel^t^ 

C57BL/6-V** (8MiK (0*SLC»^#tt)O^Jfii#rtO#MJja^m , 9 

1995) •*txi?m%-®mmfrmzi£mm>bmiz£ 9««t 

fcm> M/<y77-(5X FCS, 0.05%Tv ? {fc^- f y ^A^^tfPBS) KlttA,»U 
EUTO^Ci 9^lh#M£-®£&#L£:(0sawa, M. , J. Immunol. , 156: 3207- 
3214, 1996) , 7^ ^'J ^-g-Sca-lSt^ (Pharmingentt) , 7n7/fn v'T 

-^»-KTO(7-(7f7^t!) ^>*MtK fc<fcU\ (L 
in) t LTaT<D6S«W^^WbLfc^«mWm^^mfr, CD45R/B220(R 
A-36B2), CD4(RM4-5h CD8 (53-6. 72) % Gr-1 (RB6-8C5) % TER119 (EllCD5o(Dft 
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Pharmingenft, SanDiego«fc <9 ^A) , Mac-1 (Ml/70. 15. 1) (Serotectfc, Ox 
ford, UK) trMmV/uMmmtoL* 20£|8K fc*X'Rfc£l£tZo $k&'<y7T 
-X2®mt\.tz'& s Pk&'<y7 7-lZVAsmL, t V y Kite* Yuzf 
hTW> (Life Technologies^) £S&!JDU 7fc4»K20#&« Ltz 0 2HI!fc#L 
1z% s •t^y—7 L (Becton Dickinsontt, FACSVantage) K&LT, #<ffcfci 

mm&, Sca-lft#&§tt, j^o, c-KIT^tt<OitjfiL^lBJ!S(c-KIT + Sca-l + Lin-itifiL# 
«) £#&Lfc 0 FACStf>f££fi, ^MTj zf^V h u-yvfc LT, 
* y y W Ay i/PT'y VG2a(CedarlaneK 7o7^3^7=y^7 

y J±; Ifvzfy ^G2b(Pharmingen) > h% V^Sx^f-* V y Kj&£* h h 

<2>AGM^^ hv-^nfe&RXF^y-X^U&3k&lh&®lfo<D&m% 
AGM-s3$r5xl0 3 To2 4 £ */KZ>i§#jniic:»1IU 10% FCS£^*>MEMi#i&(C-C 

S5|5c-KIT + Sca-l + Lin-3tjfiL^^iJjai00^^fi^ U lmlOFCS 10%£^ii>MEMigJfctC 

xigmLtz. mmmteimmmz, m&<omi&z&bizimmMLtz 0 mmioa 

glC, IVf's^MM (0.05% MJ7^>^ ( 0.53mM EDTA^^tfPBStp, 37°C, 3~ 

5^-) i, ^hm-^mmtmsSsLm^mmztmm.x<om^Ltz 0 ^mmm^m 

\Z&&Ltzc-Ul + Sca-l + Lin-mik&mfa<D--nk, ^m^Zft^tzmmz^X , 

±ft&m%mzxigmLtzmm&. m±%>%iLximi*?;v±/vn-x%m% 

fcttU 3i£XMtit*'rtotZo ^^jv±;vn~^^\t, a-igi& (Flow Labo 
ratoriesth) idO. 9%^ fyHr^n-* (flTjffi^^) , 3 0 % * '>JteJIEjfiLj* (HyClo 
nefrh l%^ B l^lltt^^-V^^Jfll?fT^^^ (Sigmatt) , 0.05mM 2-*/U 

# -7" h 3i ^ y — ;v (Eastmantt) , lOOng/ml -v^^SCF, 20ng/ml ^^IL-3, 2un 
its/ml t hEPO, lOOng/ml fc ML-6, lOng/ml t hG-CSF, 4ng/ml t MPOfcJB 
jbDU mmS!L (FalconttUL #1008) {CTUffiLfc. 1 0 0 M©*Ht?tljmLT < 
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p --ftM&Zm^ LtZo jS*jfiL# = o = -*^tfCFU-GEMMjiS*Wli:i>Jp L 

< 3 >v^^oAM$I 

±12(O-^'>^'frMS^c-KIT + Sca-l + Lin-igifiiM!S100^ N fcSVMS, MflrK 
Lfc<2>©##**3o»feH|l|Jltfc»tt*r, 3E<D92ORad0>y»R&|f LfcC5 
7BL/6^**(8 5It^ *t)K, IMi^ftLt ^12 0i:-7^J;!)JB! 
K«r«ttlU IW»lC^$nfc=o=-*(CFU-S12 : day 12 spleen colony-for 
ming unit) £g^Lfc, 

^OM^, c-KIT + Sca-l + Lin-3fifiL^jai00e^^Hltfc-r^^l?«. 3 ± H@ 

^•(^liw«L-C^tfe-v!?X-e«s 4 ± HBOj»li=n=-^ttW*tLfc. 
Lfc^oT, ^^3100B©c-KIT + Sca-l + Lin-itjfiL^IS*^ib(ts 1524 (4X6) 
ftO»»=n=-^3llBiaiCit»ltrv^fcitHI$tl5 0 1"fc;b*>, *#HK:.fc 
or»*3as-^JBJttfi#&8«lcliJ»t*:. 

5ii£AGMgJ5fcx fa— *?Mmm&HWtZ>b^5Zk&. t h©igjiL#*|Bj&® 
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P&Btdrt:, t hftffjiLA&OliMttftjPttl X10 6 <(@£, *3J:UfAGM-s 
3i:4illBI**#«tC > NOD/Shi-scid^^K^Lfc. »Jfe©IHSf*5 J:tf#ifr* 
©ft#W:||16«l tTOfCfrofCo NOD/Shi-scid t £*^<O*BI&<0;&tttt % 300 
RadOyj»Srfl8WLfc8*>bl oa»©N0D/Shi-scid (HM4to^A9F%0f) <Otk 
#IRJ:9*Ma*»*t-f5wiK:J:9fTofc 0 $^>{C, NOD/Shi-scidONKMStt 
Sr»$!li-5fc«>lc:^:T^TnGi*-ltjtflc (20 M g/ml) 0MMH£) 300^ 1£ % 
ffi©i£i&i#*fUlB BKiJg&rtS^Lfc. 5iil(c-r J; 

^^^l^©•^>>^#®«^c:ov^T?Ilik^•r-^--c$)5CD45<^^m^ > fitc^ 

flfcffifc hCD45£tft (Becton Dickinson^fc)^fflV^TFACS^C t ^;^?^t^LfCo F 
ACS<D*tfT4 7=iy ha— L-CFITCgJi-r^XlgGl (Becton Dickinsontfc) 
&JBV^fc. ^©«fm/*|BJte*»«bTV^jiV^«?^©fl'li3»ia-eH:, Sit KD45 

«3*Sr^«Lfc'r5'X#||' , C l l>5.2X©||Bie^t h£>«-?fcofc 0 

ofcit(4> AGM-s3±-e jgjiL#»l IS *> -5 V * ftitJfiLBU iEilffl JS & -5 V > teifm L 



\ 
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frt>, Cy5^7^n^y^U y (PECy5) If f$CD45ftft i , ^S^b^iC^-f 
o£<^ ^"U*!^ (PE) ^©^0013^ fetCD33^^ ftCD 

£Lfc„ ^thhVfcmiS., ftCD34ft#<D^IaimunotecM±J; •JfAl, -eoftk©^ 
^T<D£tflcteBecton Dickinsontt <fc 9J^ALfc„ FACS^ffi V>TCD45^'t±»$: f 

Z<om^ CD45|H4lfflja^^ „ CD34^M^8%Oig^-e^LTVN5ii:iS 

CD45|©ttjS$9J$OI*k #H^(0^k^-^--efc^CD13, CD33, CD14(D 
&&JI;S^tt<DftBJ&{i, ^*ieft29% % 38%, 12%T'feofc 0 y IO| 

UT\Z7F-?1®l&ft®W:<D&*&}te^mts Herzenberg, L. A. , "Weir' s Handboo 
k of Experimental Immunology, 5th edition", Blackwell Science Inc. 1997 ; 
^«J£, lft&W9Z(D&l&fiiffi\ ^±tt, 1 9 9 5\ZLtctf^ftotc 0 mfafr 
mmizm^^tcmmt±X , Pharmingen#«fc <9lfALfc 0 

8-1 OM^<7>C57BL-Ly5. lpep-7!>* ( 0 U-TiC^W$f6) <fc <9 #fiftBJ|$ 
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ZftMLtZo #MMi§&£Lymphoprep (Nycomedtt) I:1SL> 1500rpm,25U 
30#Hig»L'U Lymphoprept±Si<0#Bi^*ofe.3^l!a^llIiRtfco 
feKy77- (PBS (y ^^fj^g^TK) , 5% FCS (Hyclonetth ImM EDTA > 
0.05% NaN 3 ) -C2 lel^V^. M^y77-l«Lf; a C <Dm$&mmmzft{kfc 

m^-z-^Mirz>\?*^>imft. o*^, mnm^ ^cds^, mmibm 

X (Ttf^V^^y Mf~X % Perseptivett) ^gsflBU 7K*"e3 0#«tt 

fcX, MI^MlXV^tt^iiL, #{fcfct«tt*fBJ!SiP (Lin-M) 

Lin-^SSiC, FITC^mCD34^, 7^x!)x'jy (PE) ^ll&fctSca-lftft:, 
Texas Red^Tt*^^, & £tfT n 7 4 = ->T-^ (APO^^tc-KIT^^^P 

u 2k*-e3 o#»SLfc 0 ^^5/7T-x*2iE]gfe^m, -fe/wy-*- (fa 

CSVantage, Becton Dickinson**:) {CT, igjfoJ&$BJM# (CD34|^t£~if 
Sca-lg§tt, c-KITI§tt#fBilS) fcilSULfc, AGM-s3 5^© 

S«S«f«t t-Cfi, aMEMM (GIBCOft) id 10% FCS (Hyclonett) ZmtQLtzh 
(DZm^tCo 5xl0 4 ®OAGM-s3^r48^yu- htcSffim^ 3 0^^*Lfc o 
AGM-s3±(C, -fe^y-^-tC'J; V ftMLtcmshtfrMtifcZSOm-f^Mz., O&XTf 

PBS (GIBCOth) -C'lIsIgfe^L, Y})7^^m (GIBC0&) *mMLtz 0 

lsX*^-mmkLX, C57BL/6N ( 0 V /<-) <D#M^ibfi®[L;fc 

LinlfflI!S££?^WCl0 4 M;ifc o #»7 ^KD*fflfl&£^^ XH£&5EHi;!P. 
It (9.5Gy) LfcC57BL/6N ( 0#^-A-* y l:I3IIJ;!) WLfc, ^ 

FITC«fi&ftLy5. lftft, PE^f$ftMac-lft£k PES^iaGr-lftft, APC^ftB220£t 
ft. *fcttAPC«»tlfcThy-ltt:ft:-eftfefC, (Mac-l»te*fcriGr-ll§tt) 
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MTlZTik-t-mj&ftmfeom&tfijft^m*, Herzenberg, L. A. , "Weir" s Handboo 
k of Experimental Immunology, 5th edition", Blackwell Science Inc. 1997 ; 
f!S?M§&, T&g^(DgBg8ffij ¥±tt 1 9 9 5iCLfc^frofc, Mft 
mM\ZR^1t%ifttt±X* Pharmingentfc«t »> jfcALfc. 

8M^U±<Dmm57Bl-ly5. lpepT"7* ( 0 l^T(C^W§fe) *£EU 

£#8tu 2ZG<D®-zmLxmmmfcZftikis j £. ?mzmmLtz 0 zoffmmm 

5g«£^S<ftLymphoprep (Nycomedft) |CllL> 1500rpm, 20^, 10#Pfl^U 
Lymphoprep t ±Jf t <0#® o #:$1IS&[e]HX Lfco y77- 
(PBS (JJ ^*«»±a**fcjO > 5% FCS (Hyclonetfc) , ImM EDTA, 0.05% NaN 3 ) 

x2®&\,\ m&/<y7 7-izmmvtc, mmmmm^itmrn^-^-^nir 

ZVjrT-^imfc, oSD, ^CD3^ foGr-mfc^ ^CB220^ % &tf£iTerll 
TW^Z=*-YLtcm&#¥-X (T^y^^^t'-X, Perseptivett) 

^ss^ou *.*x3 o^-ragLfco w*, ^/^^7r-x'2iE]sfe#m, ^ 

Sii^lt1±MS¥ (LinlfflJ®) %^#Lfc„ 

±|ELin-|ffljiai^ 7^ ^xy *y y(PE)$j!$ft;Sca-ljnft:, 7n7^->7-y 
(APC)gl!3s£tc-KITft#:, joiOTexas Red^li&T t*^£» U Tk^T* 3 
^mtfcc ^^^y7T-T*2Hlgfe?fm, t/vy-^- (FACSVantage, Becton 
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Dickinsontt) tCT, T&Jk&MS&mft (Sca-lgMt, c-KITg§t£, #{t£tjl|ttt«) 
Sra»JLfc 0 ±IE^jfiL»jRejai:AGM-s3Sr#**-r5ROS«»lfit Lttt, a ME 
mm (GIBCOtt) iClOtt FCS (Hycloneft) fcS&ODbfc <fe©£rJBV>fc 0 5xl0 4 fl© 
AGM-s3£48*;:7V- McM^L 3 9TO«U 0 d 0)AGM-s3_btC -fe^y-* 

-ic j: 9 &m Lit&Amm& * ivm-r^m %. o a «t v 4 a r * o 

PBs-ciiajfe^u (GiBcott) fcsamLfc, 37°cx-5# 

^-^JStLT, C57BL/6N ( B^-r-A-* V /<-) ©#«^bWfi{ tfcSca-l» 

ft, C-KITBMt, ^b^^M?r#^a:^{Cl0 3 »^fc. #**/KB*|l|JS£ 
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